Automated sequencing of complete mitochondrial genomes from laser-capture microdissected samples.
Mitochondrial DNA mutations have been related to both aging and a variety of diseases such as cancer. Due to the relatively small size of the genome (16 kb) and with the use of automated DNA sequencing, the entire genome can be sequenced from clinical specimens in days. We present a reliable approach to complete mitochondrial genome sequencing from laser-capture microdissected human clinical cancer specimens that overcome the inherent limitations of relatively small tissue samples and partial DNA degradation, which are unavoidable when laser-capture microdissection is used to attain pure populations of cells from heterogeneous tissues obtained from surgical procedures. The acquisition of sufficient template combined with a standard set of 18 pairs of PCR primers allows for the efficient amplification of the genome. Subsequent single-stranded amplification is performed using 36 sequencing primers, and samples are run on an ABI PRISM 3100 Genetic Analyzer. The use of this procedure should allow even investigators with little experience sequencing from clinical specimens success in complete mitochondrial genome sequencing.